re-activated by photo-induced denitrosylation (3) (4) (5) . The protein structure is highly conserved among all known NHases (6-9) as well as a related enzyme, thiocyanate hydrolase (10) . The metal site is also conserved, with a distorted octahedral geometry. All ligand residues are involved in a strictly conserved motif of the α subunit, Cys1-Xxx-Leu-Cys2-Ser-Cys3, where two amide nitrogens of Ser and Cys3 and three
Cys sulfurs are coordinated to the metal (6) . Cys2
and Cys3 are post-translationally modified to cysteine-sulfinic acid (Cys-SO 2 H) and -sulfenic acid (Cys-SOH), respectively (7), which probably take deprotonated forms at the metal site (11) .
The sixth ligand site is occupied by a solvent molecule (8) , or by a nitric oxide (NO) molecule in nitrosylated Fe-type NHase (7).
Several reaction mechanisms have been proposed based on the protein structures (1, 6 (19, 20) as well as molecular dynamics simulations (21) , have been applied to the mechanisms described above.
However, the detailed mechanism remains unclear because of a lack of direct information on the reaction intermediates.
We recently found that an Fe-type NHase from
Rhodococcus erythropolis N771 (ReNHase)
catalyzes the conversion of isonitriles to the corresponding amines (22 
EXPERIMENTAL PROCEDURES

Materials-
Nitrile hydratase from
Rhodococcus erythropolis N771 (ReNHase) was inactivated by endogenous NO molecules in living cells in the dark (4, 23) . ReNHase was purified in the nitrosylated form in the dark as described previously (23 During the structure refinement, ~5% of the amplitude data were set aside to monitor the progress of refinement using the R free -factor.
Solvent water molecules were gradually introduced if the peaks that were contoured at more than 4.0 σ in the mF obs -DF calc electron density were in the range of a hydrogen bond.
tert-butyl groups of tBuNC were fit on the resultant difference electron density map by handling, and their coordinate data were then refined using REFMAC5 (27) . All structural figures were generated using PyMol (http://pymol.sourceforge.net/).
RESULTS AND DISCUSSION
Identification of the product from the isonitrile carbon by ATR-FTIR measurements.-
---To identify all products except for the amine, the reaction was monitored using ATR-FTIR.
tBuNC was added as a vapor to nitrosylated NHase, and the enzyme was activated by light-induced denitrosylation. Several prominent positive peaks, all arising from tert-butylamine (tBuNH 2 ), increased their intensities as the reaction proceeded, whereas no signals from other origins were detected (Fig. 2) . Supposing that the other product possessing a carbon atom was CO, which escaped from the solution as a gas, we attempted CO detection by trapping using hemoglobin. Hemoglobin was located on a silicon ATR crystal, and nitrosylated ReNHase solution and tBuNC were separately placed in a sealed space (Fig. 1) . A CO molecule-bound hemoglobin was monitored by ATR-FTIR after light activation of ReNHase (Fig. 3) Table 1 .
Unfortunately, we could not collect data from the crystals that were incubated longer because those crystals were damaged. The overall structure at each elapsed time was essentially unchanged except for the pocket above the Fe 3+ center (Fig. 4 ). αCys112-SO 2 -(αCSD112) and αCys114-SO -(αCSO114) modifications were clearly observed in all structures determined.
Before soaking with tBuNC, an NO molecule was observed at a distance of 2.1 Å from the Fe 3+ (Fig. 4A) . The Fe-N(NO) distance is 0.6 Å longer than observed in the previous structure (Protein Data Bank: accession code 2ahj) (7). In the previous structure, the NO was likely to be pushed toward Fe 3+ by 1,4-dioxane, the co-precipitant used (7). After soaking with tBuNC, the electron density of tBuNC was clearly observed in the pocket ( We hypothesize that conformer B is less stable because of steric hindrance between Sγ and the amide oxygen of βMet40 (Fig. 5) .
At 18 min, electron densities of NO and
tBuNC, especially that of the isonitrile group, were attenuated (Fig. 4C) . Sγ of βMet40 remained disordered, but the occupancy of conformer A increased to 0.55. At 120 min, the NO disappeared, and a tBuNC molecule was coordinated to Fe 3+ with an Fe-C(-NC) length of 2.1 Å (Fig. 4D) . βMet40 took conformer A again.
The rotation of the tBuNC molecule could be driven by the recovery of βMet40 to conformer A.
The Fo-Fc electron density at 340 (supplemental Fig. S1 ) and 440 mins (Fig. 4E) were very similar to one another, but distinct from those observed at 120 min. In both structures, the (Fig. 4D-4F ).
The distance between the density and Sγ of Hemoglobin was loaded on a Si ATR prism, and an NHase solution and tBuNC were separately placed in a sealed space. tBuNC was supplied to the NHase solution as a vapor, and the reaction was initiated by photoactivation of NHase. Table 2 . Selected bond lengths for the complex of nitrosylated NHase with tBuNC after light irradiation for 440 min.
Bond lengths [Å]
Fe-C(-NC) 
